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(57) imm 

mm z wmm<D&®m<o u - ^ nrnzmm 
irn&^m cpu+371 i 4rtoaao)s*®8 
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1 2 7rt<D^^Ufc«Sp^nrcr-^fe»J»lHlKl 0 3 
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[in** i ] ft^HfTt^r^^Mt'feot, 
KamtmaL-r * & toottaoEiift? 

jISS/B<D;*^ey 

y e±Eii«2ftfcita©rtffi'r--* *m&& u 

U ±E31jB®a®»fcJ:!)±EiB*«nfelta<0rt«B 

mj£*w K>Wk7L% rczxonmemy) *> sb £ ^w-r 

[sit** 2] ±E3BB@aiHlB«, 

V7*hU ±E51«ffl0^^eUtc315B*nrc±E«a 
<DrtSi5f r -^^±fB^OlB1t^tciHl^^^ £ Uric 

a. ±ES58*nfeaaort»T r -^«:±E}fia<oE« 

#fcfi, ±Eii38«tifc±Eaaortffl-r-^«:«^tt 

CM** 3 3 ±Ex++>lHlBtt, 
±lB*a©E*JR?». *ti< f tiOEiWH 6 OUi**« 

K*aoE«?fc«**nfert«-r-**iBB-r* £ 

iri3j:ff±Ea)Bffl<Dy *y tc^^nfc±iB^aort 
±E«a<oE«* : ?tt> mm&mmm*\mft*nrc 

±Ea»Ol»4^Lri»S/7 h7-> h U ±Eii 
jBffloy*Utciia«tife±ElliaortBB-r-^*±E 
«R©E«H»K ® »-r S £ # tc «*& * n^±t BX * * 

£if** 2 EKOf*- *«3»«o 



(2) 4#P*1¥ 10-7 8 8 3 6 

[lit** 4] ±EW*0KO-rXh«Ftc, rXhf-^ 
^S^^^^±IB^^IB1f^ : ?tcJil^X^^ W> 

aaoffl*^»31!HlB^ 6 <DJS^ir- £ <Dg 4 £ 
*K«aoE«*^K:«#<*-tt\ *©«tt«ftfctfi*r 
-^0±ES*S8P»J&)IB^^ + ir>7^ h^fX h 

±fB-rXbfl§X**>lHlSgfc!:, 
Ba«OE«*?k:±EfX h;^-yt±E«Roa 

aofl^BJ&^LTx+iryr^h-r**^^, eaaa 

<0E«* : ?tc±E'rX h/^-y*x*+y>ryt5i: 
f?*5<fctf*<DT-x ■>fc»-r*±EK3Wf r — ^* 

X+^vr*!* ±E«aoE«* : ?ti:±E 
x^yffl*ny^*fl»t*j:5ic±E*oy*tttt 

K»»OE«*f WEf x h;^-^x+t >>f > 

r^h-r^tfitc. ±Eaao»s@B^e><o±EJS«7 :f 

-^o«**ap»*±E*aoE1W?fc:«»«**fe 

m-t & m** 3 ek©^- * Misio 

[If** 5] ±Eii3ifflO^*Ufi, »*SW.Br*6** 

»att^ * y a* & ft 3m** 1 4 <oi>-rn^-otc 

EKO-r-^BMSB. 
[■1**6] ±E 3 F»«tt^ : ey*i3WI««^*yT* 

5id*« 5 tmcDT-zmrngm* 
[fit** 7 ] ±EW«tt^ * u «47 9 y s/a ^ y r* 

£ If** 5 ISiccDx- * MIS1 0 
±E»SK«*»atK»fc:'rSMfc, JifE^V^Ar^ 

-t x * y tc i e« * n tc 7 - * * ±^mm <o * ^ y tc 

«tcf *Wfc±E»«fflO>«*yteiBB«tifc±E7> 
^7^-b7^€';©f-^«:±E7y^7^-fe7^ 

^eytcieia-rs^^eyx— ^jisisisiHiss^^etc* 

±E«fi«ft«JO»A0B«, ±E»aS6H^«lft'r 

x * y ^±Ei»»ftffl ^omiimji ±Ef$«««ffi 
omi^mff t 0 * r s »** 5 Etof- ^ as 

[19**9 3 ±E7V^7^-fex^ ; eyo-»of- 

±E^*y-r-^5Kiiaa[EiBtt, ±immmmttim 

tt»tc-r*W*c, ±sB^^. y S/a»cE«*tifcfll«3g:± 
E»«ffl0^^ey»c31jBL, ±En&ttK£ttffiKaRtc 



(3) 



«F0*W 1 0-7 8 8 3 6 



Mj&Z ftfc±E* * >y com «£±E* -v v 2/ tela 

x^ v^±mmnmimcomwMmt±%mm^mm 

[MX«1 0] &»^K<afc&fc±EffilI«llfc#*S 

±Ex-*fflSS«*x*h?"££#fc±E><*-:<'« 
E5I3»fflO** 'J A^6«l*K*ai L±E«UI«Wc<KS 

esuiks a* e e n s «a© js«> ^ - v-r- 
mm wwest- s -r - * i&gisiB t . 
f:7>^Afx h^*->^-*ictt**±E«a<Dii 

7 * hf £X** via]Bi:*;*6fc:*rrsW*S 1 E« 

m&mi i] ±E7 ? -*fflss««^*n:/ci-fey 

^toSnriWPHK^Wrt-rSfeAiDltROEiWR^ 

±E315Blilta®K^a:0±Efflaort»7 ? -^A<jljB* 
nfe»te±EJ^IslBU:»^IKfflO«««flE*«3tt 
U ±E3iig0^0B^ < i:O±E3lje^n/c:1ta^P l 9^ 

f f -^^@a*n5W^±EieffiHiBicii««if^ffl<o« 
«je*:«j ?> & fc#©«s««e«j o !°ib t 
im&mi 3] ±KjBfimm®m& 



>r?hu ±Eii8ffl<o**yfcB8£ftfc±E«a 
<Drta5f ? -^*±EfflaoE«iR : ?fci5i«-rs * # &c 
«s ±Ejijg^n^ffia^p fc 9^x-^^±E«aoEit 

HtyJOB^x^-v W v-f £X** vislBi:, 

±E«aoE«* : ?tc««p^nr£:±E«aortsi5"r-^ 

UKm*»#ii*, ±Eii3Bffl^;**yfcjijB£ttfc± 
E^a^p^aPT r -^^±E«aoEit^iFtc:[Hig-rs * 

im&mi 4] ±Ex+t viaiRtt. 
±E«a<oE«* : ?ti. *n^n<oE«*^<oa*j*ffi 
oE«*fox* K&ss-f & rc46o«a<o<i^B £ . 
RaaoE«iR^fc«»^nfcrtff-r-^*5i»-rs ^ 
IT 43 £ tf±ESI5Bffl <o**vicmtzt\rc ±E«ao ft 
t$T-z*±mm&mzmm?ic®m?z>t^ic, ±e 
aa^E**^ x * * -ym z u v $ ztuy 

±E«ROE«J*Ftt. KaaoEtt^tcfiSr^nfc 
*±E«a<0<i^B*^LT«*S/7hr'>hL, ±E 

jmm<D** v iciKKsn^Eaaortas-T*- * &± 
^R^m^nrcrtSP-r-^^EaaoM^B^/VLT 

fc*SM&lil 3E«Of""^»18l. 
IM&mi 5] ±EW*IslBO'rXh«Ftc. fXhf- 
^co^^^^^±E^a^E1t^ : ?tclil^X^-v >^ 

E«aoffl*^»siEiB^ ^> <ofo®T- z com * ^ £P 

#*MJga©EeiS^c£#£^ ^Ofig«r^n/£J6aF 
hfflX^-v VlHlB^r^ e>tcWL. 

^MTX^tWyU ±Eft»f f — **±E« 

tfe'J:^^ &±Ei£^-*£: 
x^-^vr^h-rsi:^^. ±EWSoE1«?»c±E 
X4^^ ^m?uvt*m&-t%&o fc±E* n «y ^{±±^ 
[HlB^^Jiau-r^lHlBi:, 

l/c^, e^x^-w-rv^tifcf-xh^^-xc^-r 

^5 ±E«aoSlSlHlB^ £ ®±EJSS-r — ^ ^X4^ ^ > 



W-TSiS*«l 4E«<0x-*JQJl««o 
[00 0 1] 

[0 0 0 2] 

[0003] mm. T-*&mmw*miii'?2>m$c<oft 
*<Dmft®mz, aRoa^tsBtf net 

[0004] *4>rtwes>a— Mztt-rz>nunE.*& 

i/a~;Wil#^^t5c ttftf §c tfcoT. fit* 
1/ ^rtW-t 5> a. -Men L T * n v 5 <Dffl&*&±'? £ £ 

^ C PUtC^^S^e^i— MC&truy 2 

itU «o , r*ny*»*lilHI«i»ff*ff±"r*X^> 

[00 0 5] «r~^SaSSK*^««9ltc&Si:^Jc. 



(4) WfMT 10-7 8 8 3 6 

[0006] *<orctb<o— ~2<DM&£LT^ t—zkm 
>b\ rxe- F^itfif ufe 5 o %*«*ffc@Bj ai^ 

ED9 5-3 8. 1 9 9 5-0 6, pp. 9-1 

5) 

[0 0 0 7] Sfc, S^T'tis l^^5<0*l«tt^i 

^^rU^OSS^ LTttE P ROM^E E P ROM^F L 

§S#aiL#j£fcDR AMtci£*3^*yF 
SM^^e^lT, SSWtfM^U (FRAM) # 
I^tlttn^o F R A M(4x ^a»ttT?*Sfca6. 

<. DR AM^lRlllOT^-lrX^f^WL, S 

tWtSo f r A.MO»fflico^Tei**fl& SL 
mn#mm* : evj wxyx7t-7At, PP . 

2-2 6 0) *#BROCfc 0 
[0 0 0 8] 

\,^mmtf$>z>o £<ic ws*iHiB<o*p»«imfflo-rx 
x b/^-xo^mctt^xmL^t^o c tkmzti 

n^Htt'r « * «fc 3 * £ fca&i«ffis]»o&»«mii§ 

[0 0 0 9] c<Dm&&fr&®&<Ofofe&&*l£mci=r 
vm&<D^&£LX, ffl^^SS-r^MHlBB I ST 
(Built-in Self-Test) A^«£"r 
So B I S T tltyuJzvWznmZMc 1 -0<0*i?zL 



(5) 



WWW 1 0-7 8 8 3 6 



^n?D-bylt±oaB©ti*WSt«« c^B I s 
T<DffiM8HCO^T«: TA Tutorial on B 
uilt-InSelf-Test Part 1 : 
Principlesj (IEEE DESIGN & 

TEST OF COMPUTERS, MARC 
H, 1993. pp. 73-82) TA Tuto 

rial on Built— InSelf— Test 

Part 2 : App 1 i c a t i onsj (IEE 
EDESIGN & TEST OF COMPUTE 
RS, JUNE, 1993, pp. 6 9- 7 7) M 
(DC to 

h/^->^B i sTisiss^^^s^^e^^-Mcw 
leu €-n6teW*fias-r--***3iE»»*^a-;i/ 
*^e>B i sTisiKtcisiiR-rSi&fi^*^o ^fioiSiift 

[0 0 1 1 ] 

n-fe £tf>*SJ^tf*t*-r £ c £ li 

[0 0 12] #»UB<OBWW\ »««r<D?B«1t*«:*e> 
[0 0 13] it«Wffl# 

[0 0 14] *5HBOftOIWti, fi^MSafXh 
[0 0 15] 

*> SnfcMSOEffitSi^ ^£ § HSfflHltttc T**^ 

tu co-r-^fflgi»H«. iMmmcot^v t, ±e« 

i!3BlB]«al8g£, ±E51»IsI«lHlKtcJ: 0±Effl»Ort 



nrcaa<Drt«f f -^A^@«^nsHOtc±Esas«B(c 

[0 0 l 6] <mc, *«flBOH*Lt^ttttrt?tt, ±Eil 
jSIhISIsISS^, ±E*»OE«JR?fc«»«tife±E« 

ttf ±E»»*ftfc«R©rt«-r-**:± 

*±IE*I£frortgBir- * *±El«»OE*M»fc: 0^ 
ZLZlcte. ±E5BB«tife±E««Ort»7 f -**«l 

[0017] wic. LvMftG>««-efcJ\ ± 

Eii»fflo^^ey«. ttuwiftWBUt^* 1 ;, 

[0 0 18] 

[0 0 19] 

( 1 ) 

|^1T\ 1 0 Hi, *^C§^^^D3yea-^ 

lcJ8«3*vTV*o T^n^vtfa- # 1 0 1 
CPU371 1 4 ^t7^12 2i:, RAMI 2 

7^i8tte»nri/^o ram i2 7«\ cov^n-/ 

n-feylM 0 1 <D±iE1t<0— ^^bt^fflt^R AMt* 

c©±e«ohd<d*bp#«:. ccov>r^pyo-t7^ 
1 0 1 ^fc^nri^^^y^OTJtc^ttenT^^ 

RAM (B^rt") tc<fcO*3S«nSo 2 
2tt\ R AM 1 2 7 £COIS^LT^&^gI5<DR AM 

[00 20] CPU37 1 14-14, C<D^-f ^nnvtf 
^«5<0JB«rtt. v>T^n*^E«LfcROM«. C 

[0 0 21] ftiJ9|l(5l8S 1 0 3ii\ 7^^a^o-b7t 1 
-rsisHS-rfeSo COlElSSti, ^^a/a-by^ l 0 



s^jl— ;k Mte&ttctt. cpu^ri i4£, **vis 

=L\ZZh, RAMI 2 7 (Dfilafcr — ^5:^XXY y ^ 
1 1 2£^UT^i§m{*^U 1 1 OtCilj^^-^^c c 
<D'&W@)\t<orctb\c, ^ l 0 4 tc-^x b 

U 1 10, /UX^f7f 1 12. B I STIeJS&I 3 2& 

**ls|ggl 4 6teSH*^ 3WS«M*U l l OKil 

^n/-c«f-^^±iecpunn 14, 

a 1 2 2. R AM 1 2 7lC/^My^ 1 1 2^LT 
[0 0 2 2] 3SR«f*^^ey l l 0&i, v^^n^a-tr 

[0 0 2 3] ^D^^^(hJSS1 0 4&i, fttiflKUft 1 0 
3 0M3?<DTT*, «*e-rS^ny^*«0gl^Rl«6tc«: 

C L K*cov>f ^n^n-feyitrtWov^v^^ortfiP 

0 \<DT*hW)ft<Dm, iM^^a^^^lWJL:^^ 
S(0fXh^O7^TC L K$:tH;ftU M«Jls]& 1 0 3 

LT^3, y^^p^P-i!'^ I 0 1 rtWSOrtSt 
/I/, CCT'tiC PU^7 114. **^>jl 1 2 
2, gfcfcfcR AM 1 2 7t£, C©fXh^oy^^»R 

[0 0 2 4] ^n*y^£/8lelSSi o 4te, ^^p^p 

n-fey+M 0 1 rto. ^JtSDIslSSl 0 3tt»OfiB*^a 
-;k JlteWtcti, CPU371 14, *t'r>al2 
2. RAM 1 2 7, KBW/t'J 10 9. ^UX^7 
^ 1 1 2, BIS T0SS 1 3 2^\Oil^^n^^C L K 

o4tt6««nniaiK i o 3<D»m<DTr*»±-r*o c<otc 

A6tC. CPU371 14, ^t7'>al2 2, RAMI 



(6) »BB¥ 10-7 8 8 3 6 

2 7 to, raisissi o 31^(0^^^— Mcmn 

?uy?CL K^r^ny ^SfejglslgSi 0 4fr6#IW* 
£§U 0 7te, ^mtei 0 3ltCmn^Uy^C L K£r^ 
D<y*£/£lslE&l 0 4fre>«*e-rsfi#!IBl 5 1 

[0 0 2 5] tMg«J!>#;llsl» 1 4 6&Cf*. 

1 4 7 £f*«B*ffl©«B 1 4 8 (CWi»«tffi 

Sgl 4 6t£, Y^^P^yea-^ 1 0 1 ffWHtfl&lC 
±IEC PU37114, *t7'>al2 
2. R AM 1 2 7Wttffl«IBi:ft5, MWbIB 1 0 

3 £ $ u y ^^flcIslB 1 0 4 ttWOfiaft^a-MO 
«JB«*&**JSPIslK 1 0 3<DfflW<DTV#±-?Z>o ^ 
fc#>, CPU371 14, *t^>al22, RAMI 
2 7, temmfc^^V 1 0 9, /UX^f7f 1 1 2. B 
1ST [eJI£8 132 m<D, f&JfflHelSS 103i:^P7 
[3&1 o 4JMiiort«^^a--;Vfc:«J|[ttffl*«»-r* 

IS 1 4 9 ti, »1W®1& 1 03i^P7 ^*feJ5JclslK 1 0 4 
lc«BHffi*«ieTSS 1 4 7 fcJ±EgiJLT»tt5*iT 
&*5, *JW@K l03i:^P7 ^£/£Ih1& 1 0 4 

ti^o W±fcJ:0> ^^p^n«b^l 0 1 
jBfc:*£Rfk ftMllslBl 0 3i:^ny^SfiEi5iKl 0 4 

[0026] — »»c-r--^«3»B6ii*«j«'rart» : e^ 

S?a — /I/ <5:tiR0M^>RAM^:^f^D^^ , ; *±B«|J« 

«-r-^ffla«lloa*ti:j:pSt>So aim CP 
UP71 l 4(i-^>^A J &> ? ^— ;I/T^D, ^^-y->^ 
l l 2 i:R AM l 2 7fiT^n^^i— ;W&%> 0 
[0 0 2 7] #S6SS<DJ&J|-Cte, CPU371 1 40J: 

[0 0 2 8] B I S TIhISS 1 3 2 C ^ n ^n-tr 

7Wtxh^/ux^7f i i 2t^mmw^^v i 

4 0#ffifflLTfT5<fc5fc:fc:oT^So ^OBR, 



(7) 



nmW- 1 0- 7 8 8 3 6 



[0 0 2 9] (2) rtfflfrr— *<D5IjB 
(2 A) ft«»ft<0igi& 

H^L^l/^cO^n-tr^^eSl 0 2 
«r^LT»J»lsl»l 0 3lc#;t£n3#±{i^S T P*5 
<fcD*filMI#S T ARTtcicOjgfj^nSo 2£tc, B 

I S TEDB 1 3 2*^3»1 0 S^LT-rX hBBtefi* 
T E S T t>C<0»J»lslKl 0 3^6n§ 0 

[0 0 3 0] 0 4«r#fiS-rSic, frjgilElB 1 0 3T?ti, 

eaiHiK 4oi*, #±fi^ s t p, e»fl# star 
t\ fxmM*TESTt»iu zn?tL(Dm^ 

O^ff^X-^— hv^>— V4 0 5tc*§l4 0 3^LTii 
fcTTSo CC0Xf-h7i/- >4 0 5(4. c^i^n 
3TcR*«c»lS-r*»ff*itfT*n* J: 5 fc* HMbIB 1 

/c^^yn-i^ o 8%^>LT^ift-rso 

[0 0 3 1] JlttWcte, ^®J[H3g§4 0 1 ii, ±Efitt 

[0 0 3 2] ^»[hISS4 0 1 ti, jfct\ »4 0 2£r/M, 
T^oy^«J0»^.*jai@B4 0 4K, fXh^U7^ 
©£jfflS**ttJrt-r*o ^ o ir« 0 V^LMAPIbIIS 4 0 

jEIeIBi 0 4tc«*&-r* o *ny*4«lHlBl 0 4tt, 

^TCL K«r«l 0 6^LT*J«P0K1 0 3tC#*S 
fcfcfcfc. JMt^t'J l l o, /Ux^7fi l 
2, BIST IhISS 1 3 2«<D. il*llffWi*OftffWr*i: 

[0 0 3 3] 2£tC, £K)l5lB4 0 1 fcfc. Xf-h^> 
>4 0 5KjIlH^0Htt£tt4 0 3 £ri§L t^t 

fcjCSPLT, frJ®lslB 1 0 3 rt©^3^3O0B*fW«l 
tSo $-T, *3?a— ;MB£EIB4 0 7*Cil3B»ffOfc 

46o^e y a — ;i/<oa«*»ift-r s c 

[0 0 3 4] tS>A-Jl/»filHlB4 0 7 ti. COSMIC 

Wl-eCi. CPU371 14, +t i r>il2 2, RAM 
l 2 7^a6^a6fdHtc^^TJH^3S4R-rSo S«^n 



te, C PUnT 1 14, ^+7^2122, RAM 1 2 

7*5BRLfct#tc, zn^etmu? hi^t s e l 

K T S E L 2, TSEL3*84 09, 410, 41 

i tcm^TSo t^a— ;i/«£@B4 0 7ti, -f-n^n 

[0035] fXh^u^ *«*&IeIB 4 2 0 ti, 31^0 

*»ft<o3S* t r s rtw^e s^a -7i/fc»*"r a 

N Dy*~ h 4 1 5 A. 4 1 5 B, 4 1 5C^tU Cft 

WXh^P7^TC L K£±K-feU* Ml^fT S E 
LK T S E L 2 , TSEL3 Otf «IS <**iT </> 
So c^LT, AND^-H 1 5A, 4 1 5B, 4 1 
SCfcfc, ^tl^ntc^TSC PU=3T 1 14, 
->3l2 2, R AM 1 2 7#SHK<£*l££. ^n^tiffi 
1 3 6, 1 3 7, 1 3 8^lt, f^^^ 
^-;McfXh^U7^TCLKK TCLK2, T 

c LK3*0tt&-r*o cht, ^-n^nortsut^jL 

[0036] (2B) CPU371 1 4^P,Of- *cD 

B2*#firr*K:. CPU3T1 1 4fi, il^lMtttfg 
Tli, tiS«I0SA@8l 4 6fre>Sl 4 9£rftLTiI 
«»ff«K^«IS*ti. * n * ^£>£Ih]& 10 4^8 
1 0 7«r^LT«ttft«tl«il«»flF*n»y^C L fUcjfc 

^ur®ift*rSo cpunn 1 4«\ Bft^cojisa 
i o 3^e>*Si 3 6^frit«?n§fxh^D7^ 

TCLK1 JCJSS»LT«lf^f So 
[0 0 3 7] C PUH7 1 1 4te, ***j*R-rSEI 

^Hfr-T S fc «6<0«ao«*8§fe S t * fcttSH^ffiffl $ ti 
S U^X* £ * S j*»<Dg*lsiBaKHc 

*D«ua«n*ft cn&oa*iaiB*»o*»»tt. 

W#lHlBfc: J: Oifi^tiSo 
[0 0 3 8] ±IBCPUnr 1 1 4 fi, ii««lf^^tc 
ti, /Ul 2 6*5£tM 3 3^LT^n^n, 
S/^.12 2, RAMI 2 7^^^diLf-^D0 2 

^Wuisi^tcA^-rso ^oa*#faisiBom^ft c 

PU3T1 1 4frt><Dmtl7"-$D I 2^/ctiD I 3t 
ltfnfn+t7'>a 1 2 2ifc«RAMl 2 7lC^ 
X 1 1 8*^*4 1 1 9^Lt«^n§ 0 CPU3T 
1 1 4^A^^nfc-r— ^«:«l&-rsS*m{ftlslB©S 



(8) 



WfPPF 1 0-7 8 8 3 6 



[0039] *mfo<DMmviz. *s*@8sa5»<DHirt5 

F) &&<Dmttt>-&®&lc&0$mZtlZ* BIT* 

(i, CPU371H rtoaaog*[sj&ffl5*Hc*i;n 

£Lfl (LttttS) OJII#lElBOrt»»3S£LT. CCD 
«fc««^n/'ca»07 , Jy^7Dy^ (F F) 205 

[0 0 4 0] ctT-ett. ^#fk<orci6tc x #»fis!B<D 
tc^L<, *S!fiB<o»«"e«i, cpunr 1 1 

113. 12 3<D-r— *«fc:«Ll\> ^ot, [rJI^J<9 
M»7'J y^ny^Hi;?*— *©M£-y h^-O 

Bffcte. COJUttalBlctt* BOSt>£9JOMflOF F 
tcMlf *y hOf-^ATO^n, 0O«fcfiWOMffl<O 
F F^MlTy h^f-^^^n^c^^to 
[00 4 1] ft)W!5l3B<D7Uy^7ny^W 
<D^T££<OtT<07 u > y 77 a >y 7*ft*SfOJW*lHlB©« 

N=LXM) (I07 'J y /7a y ^6*5 fcfiSt 
<Dal«@a»ff «FO A*3B 2 0 3 ti A*J^ 777201 

SB 2 0 6ttlH*/W7 7 2 1 

[0 0 4 2] CCT% *7'J'^7Py^ ^ne» 
(07Uy77n7^I«fTO7KW i fcM©7F 
UX j fc**©7Uy:/7n*yl£fc*J9ST. ^£07 U 
y^7U«y^FF [i, j] fcSU *<D7VyZT7 

C [ U j ] ^^TTo 

[00 4 3] ^Vy^Dy^ 4X*2ffi**t 
U X+ty77f^Mt5o §FF [ i , j ] ic 
M\ I«»^n7^CLKi:fXh^P7^TCLK 
1 yjtfZtl? tlffi 1 0 7^/ctil 3 6^LTtt 

[0 0 4 4] W\ MCffrFL/X i 

«-r*j;5fc:»ff-r*o -r**>«. #f f [u j] 

tt, *cfciMM&tt*n-y*c L Ktf««*nfc»*fc: 
tt, A*J2 0 4*«D5i*. ^FF [ U j ] Otitic 2 
0 7«, fOFF [U j] icftJHE^nfcfcb/jWJOffl* 
^fc-tfft&IIlBC [U j] Kfia&StU. 
-tfS&JIlHlBC [U j] OdlM*<OFF [ i . j + 



1] tC0t*£SnSo fcfc, §^»7'J7/7P7 
^FF [ U 1] <DA*fte> C P Unr 1 1 4tc^X 1 
2 6*fc« 1 3 3 yf^LTAA 

7oy/F F [U M] B^btt^X-f -y^ 

HBS^LT^X 1 I8*fct±l 19tC^tl5o C 
■5 LT> jffi«ftf^«ftcti. CP unr 1 1 4rtO£»<Z> 
7V'v77P77 , 205fc ^aoffl^fr-tfttSlslB 2 

0 8ti, /^X 1 2 6Sfc« 1 3 3^e>^^nfc-r-^ 
(cSlTCPUn/l 1 4 ^HfT-r^^fflS^— O^jSS 

[0045] i/^*rn*>o«s*i«iB07yyy7n 

#®1&l£MJ&-r2>7 U -y n >y -fU^^tvUmX 

ToaR*«tsi»©ap»7U y^7ny?sic» 
^n^oaaoap^u 7^707^^! 

&0«fflOA*MSl2 0 3, 2 0 6^»7'Jy/7P7 

ft 7 U 7^7P >y ypO-o^fctiffiOjil 

#IhIB<o:7 U *y 7V P 'y ^Sf^H 2 (DMfi\<Drr&l*l&J& 

©7yy/7Py^SSft x-**IM<fc 9/h£^£ 
#lcii, *07U-y^7ny^WOiliREiafflOA*li 
2 0 3. 2 0 6 ^i©7 U y ^7 n 7 7^lC»it S i: 

T^tl.a^7 U y 7*7 p -y 7^ LT f^7 U -y ^ 
7Dy7WW*U ftlt)<O^DLfc7'Jy/7Py 

[0 0 4 6] W±coSB^e>#^ CP u^r 

1 1 4ft<QJH#[Hj&g{iC PU37T-*ff*0-OXtt1l 

C PUnr 1 1 4©»fl*4»WrU 

■a\ iiffi^Mifd^cpu^ri 1 4com^n 
m-rzt^oxmzmzm^ cpunn how 

tt«*. »«««tCjB»-r51l[H«[OC PUP7 1 1 4 CO 

#ffiffl-eifSo l**u cne»<owifi5iB*«j«-r*7 

nri 1 4tc#t^^ti^<^^i:. cneo7';y^7 

py^cs^nrccneoitffltifHaLTLs^o c 
cofc46co, **)5Bo«g«T?« v c p unr 1 1 4 tc^f-r 
sfKfiaswfowtc, cpunn 1 4 rtoaaoji^nj 

S§^7 U *y ^7 n y ykzfift^n^rtff-r-^tajB 
»»K!B^oa»fiFk:«, cn^'Jy^py^c 
/:^f-^^CtlC)^7 'J y^7Py/lC^tW 



(9) 



10-78836 



[0 0 4 7] fXh^n7^TCLK1^7'J7^7 HO F F [i + K j ] icWfettlZo 7 T 2 

n^^c«*e^nfct%tcti, fsjc^jr kux j 1 i^ff [n, i] ^sff [n, m] to^tvrn 

yr7D'v^-O0'>7 V\s*J7s$l£m <DtB;ft{f^2 0 6 **rX h *n y * 1 0 6 tcfHJSB LTM 

(4, f C {cf X h ^ n 7 ^ T C L K 1 AW^n/:!^ 

tcfi, fXhA^2 0 3«OMs ^FF [U j] 

IFF [N, 1] , F F [ISk 2] . F F [N, M] > 

IFF [N- U 1 K F F [N- K 2K FF [N- K M] I 

{FF [N-2, 1] . FF [N-2. 2] % , FF [N-2, M] } 



(FF [K 1] , FF [U 2] , 
CD\miati?l^v7T 2 1 1 ^iiLTr— l 2 

47U7r7U7^»ma«n5, w± 

[0 0 4 8] »tcKWrSIaiaftff<O^C«. CPU3 

ti^yyr 2 o i tc«*e^n, *ti$(DMj*®Kfte>± 
■wrote**, . c p u 3 t i 1 4 rt<o*)m*0K<o7 »; * 

1 1 2^bT^mi*^^ , J 1 4 O'XiliBSnSo & 

w±tc^fcrtgp^-^<oM^mLftmi. cpu 

[0 0 4 9] W±3^6»**«J:5fe:, **SB<D»«T? 
(4, C P U37 1 1 4 ft(DW&<Dmi¥®&ft<Dmtt<D7 
Uy^ny^fflSJc«SB(-r««#«2 0 3. 2 0 6 
*5*t;*J»|51Bl 0 3rt<0, CtlWJy^ny? 

4 2 0ZC0m<D\B\m^ CtlZ<D7V >y-/7uyytfU 

^t^f-^^x+^y7^M, **w*, 
[0 0 5 0] m^T-xhW^tc^LT^-r^cfc^tc. 

tlOCPUn/^fXhSlfW^^ COX* -WEES 
^Jtffl itfx hKjmc&g&x** >7 £ hftfl^H 

5^/&LT^£c ^c&3 0 C 0 . CPU 

37 1 1 4W?^7V^ : ei/a-WrtgPf-^0 



, F F [U M] } 

[0051] (2 o afflMMM^eu 1 1 o^ortW'r 

C P U37 1 1 4^e>rtSPT f — Zt>\ rtTs 1 2 3 icMfr 
m-Zt\Z>t. AXX^7f-l 1 2ft<OV/l/^:7V^ 1 
3 Ofi, >*X 1 2 3^Mt^o >*X 1 2 3±<Drt95f ? 
— ZtetitflUiSX* 1 2 9M&*ft£ftfcSL -r-^^X 
1 2 SfciiLTSaRmtM^U 1 1 0rt<Drtffi/*X 1 4 
2'ME2S;**u 2£fc3SB«#**U*7l/7U--i 4 0 

[0 0 5 2] C<D£#(£>>^XX-Y*y^ 1 1 2CD»|fNi. 
©JffllElKl 0 3lcjit)*J1BI*nSo *T&fc>^ frJflf[H]S& 

1 0 ^^i-;l/^IHSS4 0 7Wcai^Lft 
■teU? MI^T S E L 1 s TSEL2$fdiTSEL3 

(^<o0ra**u* hfl^T s e l i) *mi 1 1 

IT, v;l/^-^U^^ 1 3 OlCtittJU ^X 1 2 3. 1 

2 6 . 1 3 3<9rttD^<7)-trl^ hfi#TS^2ft£— O 
CD^X (^<£#JT*f*^Xl 2 3) «»R£H*S 0 £ £ 
tC, Xf-hVS/y4 0 5^ ±fEigSj[s)S&4 0 1 fr£ 
O^itti^I^lc^Lt, fro. 
OrtSB^i— ;l/ (^cO^JT^iC PUn7 1 1 4) fr£ 
«^^gPr-^^;l/f/l/^^ i 3 O^r/rL-cm 

*ju>>x* i 2 9icm&znz2*^>yicmmi,r, 

i6tCjg»}£n££, -?)V^7U?Vl 30lC&K>mtRZ 

U if 4 1 6*^LTtBAl/^l 2 9^t5o 
tfcrtUv'X* 1 2 9f*C<D-fev HI*CJS»LT\ v;U 

^7°u^^ 1 3 o^6«a«««ti5rt»f-d'*«a 
^x 1 2 s^LraRWft^-tu i i oo 

rt0I5/^X 1 4 2lC«*&-r£ 0 
[0 0 5 3] SSRftftJ^t'J 1 1 OtitB^U^X^ 1 2 
9fr^>OP*gg{5^X 1 4 2lc«te2ttfcrtffl5"r— ^fcrtSP 
MXl 4 1 ttiftl,T&mnte* s eVlz>\'Tl<-l 4 0tc 



(10) 



ftfflW- 1 0- 7 8 8 3 6 



is-z/A o 5«, i£f>iEifi®4 o i ^e>o±ga^«i6ff^ 

SB»IB»teJtS»LT, fro. 51jK-r^#»«J<Ort»-r— 

^tf&siWM^ey i i ortcDrtSP/^x i 4 2tc«^ 

1 3£7KUX£/SlelB4 1 2*164 0 8£/TLT#i* 

u lei 0 9*^LT3BB«#^*y i i ofcflafrr 

3o 7FUX£jffl§!tt4 1 2M\ »*ii#IMlF©fca&fc: 
JBifj^n^i:, SSRWfr^^eu-b/i/ru- i 4 0ft<9#; 

aat-rsiI»««OTFUX^-rXh»n^^TC L K 

^^rtW-r- * <0 §tc#c# Lt^^>^ Vtbmtb 

ESS 4 1 2te, cn6<9g#^{l^£#^5£#r FU 
X£\ m&T^&ffi<Oft»T—2<0&*&&BtnW* 

[0 0 5 4] (2D) ^fr>al2 20rtg8-r— 

* -r s * * u 43 x xsz nfno * **ai*r s 
fca&©f*-*£«iers><^y*frr*o ±feo£^c 

LTCPU^Tl 1 4tcJ*-r^5i3Bi6^»7L^». 

mmm&i 03m ±iBCPu=ir 1 1 4 

0SS4 0 7^t7'>a 1 2 2<EHrU* hff^T S E L 
2*rttJrtU f-Xh^ny^«*&I5|B4 0 9«, ***y 
S/zi 1 2 2lCttLT-rXh*ny^TC L K2*«8St 
£o 1 2 2^ltfXh^n7^TC L K 

->4 0 5Ci. v^n^e^i— ;l/©J»IslB4 0 6*e» 
f^o C©0B4O6li, ^-vyv'i 1 2 2F*W±fBrt 

Sf-^^ts^tyor fi^x^i^^u i£ 

1 4 4^U+fr>a 1 2 2^mt^o £6ic N 

vz/jl 1 2 2tc«*6-rSo C 5 LT. .3. 1 2 2 

rtOrtSP-r— £*Mx 1 2 6teBKrtH«*U CPU37 
1 1 4tO^T f -^i:fs]^cLT^Rm^^^ , J l'l 0 

i/DLizz <Dft$mm&. Mcmw-tz rami 27 

[0 0 5 5] (2E) R AM 1 2 70rtgp-r-^0aljg 



«?7Lfc». RAMI 2 7te#-r*iISB»fW. 
->ol 1 2 2^it^£f^tcfT*>n&o 
[0 0 5 6] ISI3J&#g8-rStC. RAMI 2 7 
'JWV-3 0 3£, CtltC^§f-^^tf 
^T^:^A^7773 0 1 i:, 7FUX77f 3 
0 4£. t«A/^7r 3 0 6m«o 0R^-h3 

0 7, 3 0 8, 3 0 9<D&^tcte, iMTftft^Sfc * n 
*£j«lslK 1 04*^81 0 7«r^LTffl*l&ft^o^ 

TXbmftmvmnmYf&Lftvmc. kw@bi 03/^ 

£18 1 06^ltfXh^P7^TCL K3AW^ 

*l£o 7 Fl/^77f3 0 4lCfci\ awnfmc(5toHr 
SJWslBl 0 3fr£, T^Xt^tTKUXl 4 
4A^enSo WWIeIBI 0 3fr5t£. 

[00 5 7] 7Fl/X77f3 0 4tt, «J0@B 1 0 3 
^^^MrXh^D^^TC L K3tC(p]#!LT. 

0 3^^^^^Ut;^7KUX 

1 4 4«t5 0 ^t'J-b/l/TU- 3 0 3«\ frJ»(B! 
Bl 0 3^t.8l 3 S^^LT^^en^iS^tfii 

xji'*v7T 3 o iteRDasnfe 

■r— KbX77f 3 0 4 3b^-rr KUX{Mlc» 
i£&t?o ^^T^V^^tC^ 7Fl/X77f 3 0 4^ 

tktt FuxffiMtc-rT'tctt^ji^nfex-^^r^m 

"To 

[0 0 5 8] W^^^7r3 0 6«s f|ifj»(el&l 0 3^ 

L^^-r^t^, ^tuww- 3 o 3fr£R#tb 

Snfc-r— ORy— F3 0 9 tcA^tx^f-X F 
^n^^TC L K 3 i^MMWlYt Zuy&Q L K^Cffl^L 
T«e»)i&*. >*X 1 3 3tCtb^/*r^o A^777 3 0 
Hi, ORy-h 3 0 7tcA^£n£xXF^n>y^T 
C L K 3&C[5J#!LT, f-^Ul 1 9±Of-^^ 

[0 0 5 9] ^ot, «f«»ff<0«ftc«. ^t'J^l/T 
lx-3 0 3teK«£nfc-r-*AV*x l 3 3 icWEfctt* 

■MM*** 1 ; i i o(cii^^n^o ^*5. ^c^^iHj 

attffOWrtiKi, p<*y-b;l/ru— 3 0 3Ci, ^x l l 
9. A^777 3 0 l^UTO^f-^^7 

Ki/X77f30 4 a^-t r f uxte«*e*-r *• 

[0 0 6 0] (2 F) «aR«ttft03KIR, fXh^P^ 
WSPIhIB 1 0 3 Xf-hv^y4 0 5^ 

i6tc)^4 0 8*MTg«ltSo «ilS»J»lEl88 4 2 1 



(11) 



«fPI¥ 1 0-7 8 8 3 6 



1 4 6 icmmni£<D^m*& i 4 s^itsstso 

ftSgjOSfclslBl 4 6(4, CCD$£l 4 5(c«fc£fiSg 
!EJI*K:«oT»««fffl©«»l 4 8 (cnttftitffi 
*c«L^) «»KU tSA* CPUnr 1 14. **>y 
S/a 1 2 2. RAM 1 2 7. ^UX^7^ 112. SS^f 
t*^tU 110, B I STlilggl 3 1^\0»S«JS^ 

[0 0 6 1] Xt- hTS/— >4 0 5(4. #g£rt8fl-r 
-*O^TOiIi®tf^7^S£, iHSjle]B4 0 nc31» 
5£7£iBfclU ^»EHlSg4 0 1 (4. C<Diiftl£§W'* 
fc. *n^*«9»**JWilB4 0 4 teiKB»flW3fe7 
£riI»lU CO*n-y*W0»A*jai|slB4 0 4ti, * 
□ y^tlfiBBl 0 4fiif L Xh^ny ^<D*j5Sc<0»T«r 

[0 0 6 2] (3) rtSP-r— *<D[sHi 

(3 a) mmim<onmt^mmvjp<omm 

H^Lft^flfiO^n-b-yy-fr^an 0 2*^LTfMlPlsI 
Bl 0 3JcE»<i^S T ARTm^tlS^ 

ss4 o i a-, a««W'soa8«fiF ciHiaftff) ^mm 

tcKWr«tc±465o l^7(c(4. c©lHia»ffk:BB«"r 

[0 0 6 3] ettlElB4 o l (4. 5fc1\ iBBftflaoi** 
ra«teLr*ny*«J0»^M«liaB4O4ti:, rxh 
*ny*O^SK*R*U *6te, fi»lHlB4 0 1 (4, 
Xf-b7i/V4 0 5lC|slttttf|s0Htt%!t4 0 3*ifi 

©HI»*Rfc:JSSLT* fMWilB 1 0 3rt<0V>3^3O 

iaB*»j»rr*o 

[0 0 6 4] Xf- hvi/->4 0 5(4. ±ElsI«ftfl 5 
OM»»SiaSSLT, «WfS»J»lslB4 2 l^Isiaiftf* 
Ofc&telM 0 8^Ufiftt«o ««M«hIB4 2 
1(4. 0«ftflFOfea6^eft^tiSi:. «H<2J9I#*[e] 
Bl 4 6(cWR«EOKSB«PWR«tll 4 5^L 
tl*t^o WWUDWAElBl 4 6(4, COSHl 4 5 

tc «fc 3 «b£es# p w r tc o r mmtthttm <onm 1 

4 7£)SJRL. C PUnr 1 1 4. *ty>a 1 

2 2, RAMI 27. /UX^7f 112. 3£B«fM 
€'J1 10, BIST Ih]S§ 131 ^\0«Bfltt&*WBB"r 

So 

[0 0 6 5] zzic, ^e^a— ;i/tt£iiiB4 o iiamm 

EB4 0 7<D»m3\ jliBilffOBSfcBICTftO. t*X 
h^n^^«»lslB4 2 0 tCcfc 0 f X h^P7^TC L 
K 1 frfcTC L K 3#«#fflrt2n*C£teft* 0 



[0 0 6 6] (3 B) 3*Wt#**y 1 1 OJb^^iijg 

Zf-b"7^-V4 0 5(4. E»i[slB4 0 1 A^O±E 

B4 1.3 2:7 FUX£/£laJB 4 1 2^i4 08^LT 

&4 l 3(4, R*aL»f^orca6tcg»^nSi:. ^ 

«tU «1 0 9«^LT3MW*^€:y 1 1 0lc«*& 
t^o 7 F UXSfiSclslB 4 1 2(4, Lftftsofc* 

^uritx, aatft^tuwri/- i 4 of^ohu^l 

fciijB®«07FUX^XF^n*y*TC L K(cf!f||&§ 
LTMfi«8£U tSl 3 9*^LT3fcB«tt**y-fe/l/ 
7U-1 4 0(C{&f&-f3 o ^Si^tu^ 

;i/7U-i 4 oicii^nfcrtap-r— ^A^nfnof 

4 1, 14 2, 1 17^/MT/UXY7fll2rtO 

a*ju^x# i i stcR^m^n^o 

[0067] (3B) CPU371 1 4, ^t'yv'al 
2 2. R AM 1 2 7^<05I»-r— *4>»tr&# 

0 3fc£9»I«<*ftSo 51«ftffOfc#i:S«:0. *J» 
0g£ 1 0 3 T?(4. Xf- hv^y4 0 5(4, ±fE^KJlHl 
B4 0 1 3^SOIiiaftfP<0lB»JB*»c*G»Ur. fro, 
S&BKf**^ 1 1 0?b^cD^7JO^T ? -^^A^U 

>*x* i i sic^n-s^'f^ yyfcw«Lt, us; 

X*M#T*UWlilB4 1 4*«4 0 8*^UTIsl«illff<0 
f^lCgi-r^o C<D[h]B4 1 4(4. /^X 1 1 7_L<DiI 

7^TC L KteWBLT«03gL£j«U ^4 1 6^ 

lta^iI/^^ i i sicflas-r*,, A^Jl^X* 1 1 

5(4£<Q^y bft^JCfrgLT, AX1 1 TILTHS 

V i i 6tc««-rSo ^e> ? a-;i/^iH]B4 o 7(4. » 

«gi i 1 ^LTtb^-rs-tri^ 

hf§TSELK TSEL2lfc(iTSEL3^ 
t§^> ^n ; fn^fl^(4v;U^7 P U^^ 1 1 6(ci§-;i 
^n^o V^W^U^ 1 1 6(4. C PU37 114, 
+ t7^>al2 2, RAM 1 2 7 Icg^tlfc/^X 1 1 

3. 118. 11 9£*8l 1 1 7b>e>^^nrt^-feu 
^HftiSCtlRt*, C^LT. CPUnri 1 

4 ^6^^nrcrt^T r -^^)ii^ ; ec(c«^^n. 

LT. CPU371 1 4 0Wf-^^[Hll$ni)c fi£ 
oT. CPU371 1 4 0tt»t 5I)Bt»clBtc*»*rS 
KW<O«IRfc^:0. CPUnTl 1 4(4. 

[0 0 6 8] ^O^. ^t'r>a 1 2 2fr£3!iB£nfc 
P^^-r- ^ * c (ci±t^^ n. * <D& p< U (c 



(12) 



nmW- 1 0- 7 8 8 3 6 



«£&3:n5o mmc rami 2 7 fr(b&mznrcft 

71/-3 0 3 (1^3) tcSti^^n^o 1 2 

2. RAMI 2 7^\OrtoP7 r — ^0®^til^/coTti > 
fra?[H]S& 1 0 3 TJ2:. Xf-hVi/y4 0 5^ V^o 
^i^-;WtfP[H]B4 0 6£0«^fc#tc|Hlj!rT£o c 
OtelB4 0 6te. (Hl«^/cA6tC|ei!l^ti^^. Wil 3 5 
^bT^^^^^y^ 1 2 2. RAMI 2 

[0069] (3C) mntuvtcoi&i&nm 
\Bim^T-?z>t. mm®® 4 0 1 tciertg^TSriiftj 

<D<?uvtVJ9&x.U®\B\m4 0 4te. ^n>y^£j£[e] 
Bl 0 4tC^n^0^9#*£g*T£o ^n-y^£ 
/£[hIB 1 0 4 te. irXh^n^O£/££:±46. 2£ 

$£U 0 7^/TLTC PU37 114,^^>al 
2 2, RAM 1 2 7^ca#^n^^*«*6LJ6«6So 

cur, @8»fW^7tS„ 

COO 7 0] (4) fXMSft 
ScfWftffi&B I S TElBl 3 2£ffl^Tfir-5o H5^# 
mtZlC ■■b;V7T-^hje»Isl8 5 1 6te. B^Lfcl^ 
W»orD-b7^A^fiiifl 4 3*^tf3£. ffi 1 
0 8£riiLT. ^X hlftffcDMS&Jg^^EI 1 +<D*J»lsl 
B 1 0 3 lz%}Z>i£Z>o MflHslB 1 0 3 |2Sj[h]B 4 

0 Hi, COfXhr^i/f^SLt, *ny*«9. 
#*IhIB4 0 4lC?uyt<DtyZ>WZ*m7fc?Zo ?u 
y^»D»^IslB4 0 4li. ftlc^fclemftff©^ 

4icjg^-rSo cdLTiHia»ffo»'&^p«fcLr, 

CPU371 1 4, **ryS/a 122. RAMI 27^\ 
fc>9lc. fXh^n«^TCL KtfftJffllHISgl 0 3*3 J: 

wmwty iio. /ux^>yfi 1 2ic«*g<* 

[0 0 7 1] #JS?[h]B1 0 3m ;g»J[eJB4 0 Hi, 
Xf-K"7v'-y4 0 5te. B"I STWSP0B4 1 9tC 
7 t XM6ffORIS&*JB^'r*o C<QIs]B4 19M1 5 
0^Lt-b;l/7fXhXf-hVi/y5 1 4tC*fLT 

VS/y 5 1 4fi. 10. 504. 505. 5 

11. 5 1 8*JSy k TV<* — >58£B5 0 9. rtffl/^X 
mW&J»lH!B 5 0 3 . 5 0 

SEHSt§5 1 3. W«><Xffi*W»PlHlB5 1 9<DMW«* 
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